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Abstract 



PROBLEM TO BE SOLVED: To provide full color toner capable of preventing the void of a toner image 
or toner scattering at the time of primary and secondary transferring, and the image fog in a full color 
copy image from occurring, being excellent in transfer property, and reproducing the monochrome 
image being excellent in line reproducibility (ruggedness), half tone dot reproducing property (dot 
reproducing property) and the follow-up ability, even when loading on a copying machine served for full 
color also for monochrome, and copying by a monochrome version. 

SOLUTION: This full color toner is consisting of yellow toner, magneta toner, cyan toner and black 
toner, while respective average circularity of the yellow toner, the magneta toner and the cyan toner is 
smaller than that of the black toner, and the average circularity of every toner is respectively >=0.95, 
and a standard deviation of the circularity of the every toner is respectively <=0.040. 
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[0 0 6 4] Z-<D£5 IZLT^^tlZtl y 2 
ft, !B»3^&«, «*fth:>— «ft^(0«iB*ttfc*V» 40 
£9 h^- S^^Sit-r^S^^iS^T^^^T* 



<t pffi^snntffiFicpaaift^^ ^fg^ic^xteA- 

T'fe^o 4«*»±0*ft^*^Ktt+#ft*e;&£ 



>y^u/^* h:J— *K££UTBt0&»ft<ftO, h 50 
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^~<0^«tt*^^3£tlftSOT*fiU<ft^. roj: 
lC 1 0-2 0a»ffi<h#-#>:/5y££S»SW&ira 

ft h^-»*{£M-rs E 

[0 0 6 5] *389i©h^— tt^fc»4±IB#ft»a^ 
[0 0 6 6] flWMibTH U-U^RSfta* 

MfffliLtfm afia*w4j*v»jtfca>»«H 

iooil«:»bxo. l-ioiis, ^i<ii 

0. 5-5. 0fi*^<£«6BT^ffl£nSo 
[0 0 6 7] ^-fey hfcitaOiUT'bWK 

Kfiffi^O. 5 — 3 OKOHmg/g^y^^X^ffl^S^ 

-op-mmi o oMssBtc*fbxo. 5-5iias, 

L < tt 1 - 3 fiSSB^Sf * u v> 0 

K<D£5ftAW>^-ttfJJ§, ft6Wl«f«tt» 
8Mb***, 6Hb^*>* Sftyi^zOA, j^Mb 

A^X^A, gHbA^v^A, «<fc^>^M £HbX:* 
»t*^*. m^^>, SftyJ^-'JA 
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[0 0 6 9] £fc> ^nS^lWft^Ji, '>7>liJ7^ 

y**yU3>*<;k ^^i:7^7S/f 4i7> : E 10 

[0 0 7 0] ft*5, h^-W^tt#«©ftJ6flSCD«jfi* 

1 3 0m 2 /gK±^*fty'J*) ^^^iJDfa^i: 
BETftSWl 3 Om 2 /g*^(^«7KttvU*> 

[o o 7 1 3 zn$ffim<tn<Dmimm£i,T\zb'f--%L 30 
o. 8-4S»aB^sa-e*^. ^K*jn*^o. 6 a 

omzffimitMzmn Lfzm&fc. mn<m<o&&&im 40 

[0 0 7 2] Sfc, ^U~^>iftt(D|fij±*HSfc*^ 
7U>S7M-^A, Xf7'J>SMyOA, 

[0 0 7 3] i?U-z>i/a»|i:tTH fUbfi^ffi, 
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[0 0 7 4] EJl±©ct5^L,T#&ns*55^(D7;i/* 

z. tW7?*«. 
[0075] ±m<Dyjvt3^—h'r—^m^rzy)itjy 

-mmm^mm\z^x\t. mm^wtLxmytm^ 

[0 0 7 6] H2K::&^T, 7JW7-IiMSt 
Ot, tf^7t#^2 0 i, 7M7-itgI3 

1 0CD«Hfctt, i^F7AlO0lI 
53fS©lfiHf S*t5fl7'7y 1 1, fccktfMS* 
ftH7Al OltJSSl/fcht-SRin^'J-t- 
:/U-F 1 2 a&m?Lfz2 U— :J— 1 2*i««SftTV> 

[0 0 7 7 ] U— tfiE&yt^ 20 It U—*f?1 *~ 

HIP-), Bk C/^y£) rtOBl^T-?^ h 
u>tfi-^*^C3ISn^o U—if 2 0 »4 

e r t <d ^ - 9 & m *a v - -tf e - a t l t m * 

[0 0 7 8] 7JW7-aftSS3 0ttY, M % C, B 
^fiMMI3 1Y, 3lM, 3 1C. 3lBk^r 

J— SS0^U-K3 4^iU^§o SiXU-7'3 2 
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[0 0 7 9] ^XO-ht- V-t?>* h^*— » '>7> 
(hLTft^tt (§614) fttU^feOftftffltSttS, 10 

3 -tn-^n^ h <a 1 ~ 3 # a © u-rn^ & 

[0 0 8 0] — 7^* 7-I§Mgi^KB# 
Kte, tUTf43t«tt (Ktt) 

[0 0 8 1 ] tKfi?^ h 4 0tt5fifP-74 1 , 4 
2^J:^f»3>D-74 3, 4 4lcJS«M£fc:3IDi* 30 
$ n*3t# K^AlOfcWJBb T5c EP b £ [§|£KSb 

n^o 4Tp1«k^;h-4 oti^sffi^i^e^n-^ 

h 4 0 tt£»n-5 4 2 fc3E«pSnfc«»TI§HEgaEa: 
2*6?D-7 4 7«ltl^o ZL<D»mm*2 % A 

[0082] aefc, mm&mw3 oi^raK?^ 
m oa>ra^x^-xi3«^u-±—5 o^tsnx 

jmj— 5 o^^p B ie^;^h4 0±<OSSh 

:7V- h 5 i&r/fluffi2^g^D-^4 7«*rate^ 

[0 0 8 3] SfrSfEgS 6 0 mmmf&mm*» 1 <£>IESo 

5 >^ 6 3 nr^s. K»->- 

hSliS&IShK 6 l±i:St^n, 50 
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a-7 6 3T4 i ra^^;i/h4 0±l:»flESnfeH«t 

7 2, 7 3, 7 4 Sr«*fcSi6»2!ft 7 ltfi«Ltt*> tlX 

[0 0 8 4] ZLZ.T\ ±.fZ7)lt>7-mmj&&&SV>7 

& fc, S3tff H7M0 *<ktf t J RHE9^;i< h 4 0 tfim 
CHlSTBGHiSn, 13t*F7M0fj:fl^7 

[0 0 8 5] jftl^T 1^-^**316^*2 OlC^oT-fx 
D-H«<0B3t^frt)n, StttttF^A 1 0±K-f id 

e^BRT^rate^^i/M 0±l:gf$Wo 1^¥ 

So SSgf3 1C\MM, ->7>iHffe<B 

lBk^MA, ^^BfS^g^ Sfk. l^fe 

¥^fif^n, i^w^tiz^mm^j^b4 o±tztz 

[0 0 8 6 ] 1 *g?^H7t^) <h, IBSv- h 

^anfc^;i/* 5- h^-- mmmmz/- h s±\z& 

^ hfi»H*JDJl*3t»« 7 0 -\*git$n, 7)Vtl 7— h 

[0 0 8 7 ] *5!W<O^JV*^- h:J— a, a«8it^ 
±IBC0 cfc 5 \Z h-f-MU^U- H U -~?t<DJ± 

fc*> *5£W<Dhi--\mizi&ftmmtt-e<»&mz 

[0 0 8 8] ft*. ^mm<oyjl^^-hi— te, 

^^t^WSl^o EAT. ^5y^U-->^l 
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1 1 <h LT, Ittt®y5y2 1 la#»tt 

sr/ai^ cK^y^'>gB«2 1 1 &mm&&2 0 1 £j£7j 

(D~?yzs2 1 lafccfcoTfcffiJ*tt2 0 

t"5<!:#K:, CO/5'>*tf 2 1 1[:«R2 1 2*5 h 

A^TXmOE^rSJJbnU, »JS##2 0 KOSjBCSgU 
T^ht-2 0 2S:, I<D^7y8ttt2 1 1 ©^7v 

2 1 lafc@JB^*cfc3K:&oT^*. 10 
[0 0 8 9] ^CDfcfe, «fi&#2 0 lCDSffilwgJg-r 

-5 h:h- 2 0 2#/h&g©fc©-C*oT s 6>, C1077y 
gf«2 1 n:j;oTht-2 0 2**»fi#flc2 0 1 <7>3l 

©J;5fcy^'>»«2 1 1 \Zhi—2 0 2 *@JRa*fc 

2 1 laSttfc€T»2 1 3(:§Tt, 7?y2 1 la (3 EI 
JRStlfc h±- 2 0 2 ^^7 + 7v2 1 lartfrbfcfc 

[0 0 9 0] S&» ^©±5»CUTlHl«lL/fch^— 2 0 20 
2^7 , 7v2 1 la*>S;fc;fc*HiL&«f4. 
^7v2 1 lal:f«UTt^ ht-2 0 2 ^, [eURO 
-^-2 1 4tC{UiR$ii^i:3m-^o £CT\ 
2 1 lal£tf*LT^5 hi— 2 0 2 £[HjiKP-5— 2 

i 4^@iKs-&«>^*fcoTtt, met* 

£:/5>-gW2 1 1^7-/2 1 laSr, lelKT^lHliK 

p-5-2 1 4<Dmmizmmz j &z>£&\z, mm2 1 5 

*5C16D(pIiRD-7-2 1 4fC, ^^->SB«2 1 1 Izfil 

mH^EPMS^ 7 7v2 1 la*Sfcfc#tH£ft-f fc: 30 
SoTt^ h^— 2 0 2 ^rc/)[ojiRa — ^— 2 1 4 (DM 

[0 0 9 1 ] *^T> 5 H h"^— 2 0 2£Ih]JKL 

&EJIRP-5-2 1 4©»»fc* «£®9 8M*2 1 6£ 
7/U>^f^fg2 1 7fCcfc-3TJE&£ii\ EeJJR 
□ — 5—2 1 4(DJSH^|5IJRSnfc h^-2 0 2 d 
<Bg£BlQ8M*2 1 6 ^ct-pTlHliRn-5-2 1 4 CDH 
BD*^»#ffiO, COi^^ft^ffiofch^— 2 0 2£ 
hi— mmi<1)V2 1 8^ck-pT^^-y-^^3HT 

LxT, -CD ^7 U-^/^glC^^Til ±fS0O 40 
ioC7 / 7y2 1 lalCttftT^S h:*— 2 0 2 £0 
iRp-5-2 1 4fC@iRS-&^JC*fce), Ctf>0iRP- 
7-2 140SBI:, * u-->^i^gi:ioT 
U-->^&|2 2 i £{ftg&T£cfc5lrr5o 

[0 0 9 2] 0JRP-5-2 1 4£>^ffiK^U 

-->^2 2 1 SrflM&T^K&fc^Ttt, £©114X0 
-5-21 40^7vM2 1 1 tKfcHIQT, ±IES^ 
I&9BW2 1 6±fc:fc^T, i7»J-x>£/3J2 2 l**® 
iRa-5-2 i 4<Dm&tz&~rz><koizLT. 2 
>^SJ2 2 lSriR^^ii-^t*^. rfASO^S^U- 50 
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K 2 2 2£i:fe[e|iKo-5-2 1 4 ODWEKJESSt** 
ZL<DMUzf\y—V2 2 2 \Z £0 T@JRP- y- 2 1 4(£> 

mm\zwi&£ftz>t7V-=>?m2 2 KDm&mm-rz 

Lmz. ^U-->if5?J2 2 1 £@JRP-5~2 1 4CD 

eurd— 5-2 1 4<Dmmz? V-->tfM2 2 1£« 

9, 0IRP-5-2 1 4^@iR$nfc h 
t-2 0 2^, ±E<7)lS€rffiO«K»2 1 6^J:oTIiIiR 

p-5-2 1 4<bmmfr%&mzWL&mp>nz>i:o\z'& 

[0 0 9 3] £<Bfc», ±M<D&o\z7yi/2 1 lafc 
ttMLtzhj— 2 0 2^^CDtHiRP — 5— 2 14l:«ko 

is 2 1 lafc(*»Ufch^-- 2 0 2«(:7'7v2 1 
lart(:iffl$nt, 7'7y»»2 1 ll:cfcSht-2 
0 2<^0iR^^<£T-r§^:^ < 5<r^^<, ^ffi«H*2 
0 1 0*ffl^««-rS h^-2 0 2 <D¥fc£;b&miZt>fz 

[0 0 9 4] CKT^gK&^Tte, 0JKP-5- 

2 1 4 (DmmiZZ V~~>¥M2 2 1 CD0M&t" 

o> c(DiEiiRp-5— 2 1 4<Dmm\zzfAn<Dmm^u 

-H2 2 2^ffift$tT, [EliRP — 5— 2 1 4C0^®tC 

««&sn«^u-->^«9 2 2 KoasBHE-r^ctifc 

l/T^5*«> ±IB<D=fASSC0^ftliyU- F 2 2 2 \Zfr?L 

>v ? ^T^$nfc^JSB«^lH]iRP-5-2 1 4<£>J?S 

01RD-5-2 1 4©«ffif3ttl&Sn* 

[0095] &T<Dmti&mxte, ±u<Dy)vi3y-mm 

0V, It/H7^SE-2 0 0V, l*g?/H7X 
mEE9 0 0 V, 2*g?M7XlE5 0 0V^S?C 

7mg/cm J <!:^^l^^ Jdo^f fiS 1 6 0 
[0 0 9 6] 

[*S£W] (*Uxx^;W»lBA<o§Bi6) #U 

Dh°l/> (2, 2) -2, 2-h'X (4-tFD + y7 

x-;w) yp/^> (j^t rpoj ti^o) 4. o^e;u, 

3RU*^>'X?-U> (2, 0) -2, 2-fcfX (4-t 
KD*y7x-M yPA> (JWT TEOJ 
6. O^k ? k^^;PK (WT TTPAJ ^V^5) 
9. 0^43<kt;«JitUT^y^»^->KS:^5 

x»©4oP77^3rti:xn, i&Kth Xx>UXS 
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«H4«:El"F^^T. Sf^fi (Mn) : 3, 3 0 

mm^ft^m (mw) /s^a^s (Mn) ■. 

4. 2, ^7XfiM (Tg) : 6 8. 5*C* ifcfL^ 
(Tm) : 1 10. SNffi:3. 3mgKOH/ 

g> OHI: 2 8. lmgKOH/go 
[0 0 9 7] 4ML*JC^Tte, 7P-rX^- 10 

(CFT- 5 0 0 ; A&HfffftS) Sffl^TlSUfc, 

ttSftl. 0-1. 5gffll, f£M§g£&ffiU 18 

0 k g/cm 2 <£>jjDBT l^rMtSo C^)jP/£it> 

l/2*SEHiUfclBp<Z>fifl[*tt{bj«M*t Ufc. R 

ate tem m^mm) ; 3. or/sh SET 

TEMP ; 50. MAX TEMP; 120. 0 

<C, INTERVAL; 2. Ot, PREHEAT; 
2. Ot:, LOAD; 30. Okgf, DIE (DI 
A) ; 1. Omrn, DIE (LENG) ; 1. 0mm, 20 
PLUNGER ; 1 . 0 c m 2 . 

[0 0 9 8] MffiBBJ&iaatCO^Ttt, ^>^)V^mtii 
(D S C - 2 0 0 ; -fc>f 

^7Ji/^-^A/ocAnfct)©tL, #sias3ot: 

/min. T*»*>6, 2 0 0 t^TWLT^JV h V 
X>^Ufc«, #3JU #Mgl0t/min. T2 

0-15 ot:<opaT s afj^*ff 5. ci<o#iiiflgT, 3 0 30 
[0099] K«ttff*snfcK»*3iaa*jit««p 

[0 10 0] ^111 WA-^X-/ 3 >^D7h 
^77>f- (8 0 7 -ITi; 0^3tHttS) ^ 40 

[0 10 1] (fi^7,^-A*^^a-ccoKit) J^T 

^— ^KifiTttffli-S^UX^^WISt. C. I. P 
igment Yellow 18 0, C. I. PigmentRed 184^ 
tzteC. I. Pigment Blue 1 5 - 3 £ ^SMJtT 7 : 
3^#J^T'Jja/£^-y-tIfcb>A^, 1 2 OTCTIWMBHB 

3 0 w t %0lf47X^-A'7f ^ffl^L A 50 
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[0102] (h^-1 (Y-l, M-l, C-l) <D 

mm #'jxwh»baioo», Mn^z?-rty 

?al5g&, W«fWI(?BtLT*U^»©iE»»# 

(E-8 4 ; *UX>Hfc ; ¥XS!tt$S!) 2. 0 3$, M1t 
^«^S#'jyPtflx> (10 0TS;EffMli 
ttS : IMfcj&l 4 Ot:, Kffi3. 5) 2ffiS^>vx;W 

s*u---e+»B*L,fc«, 2ftMfmai*« (pcm- 

+f-a;^Tffli&»Lfc, -fyv-fif- (INM 

-SOIi^VA^^JP^B) T¥^i7. 5/x 

: ^-f Zfl 0 0 ATP ; ^V*?* 
9 D >£tSS) *«fflLTfft^ h^-Y-l«r»fc. M 

Y- l©»ifi*StraiH^LT, hi— M-lSrfffc. 

-Y- l<B«iS;fri££H«lwUt\ C-l£t# 

[0103] 2 (Y-2, M-2, C-2) <Z) 

mm) h^-Y-i, M-isfcfJc-i*nfnio 

OSEK^LT, BMctt^UAA (TS- 5 0 0 ; 
7 httl) 0. 5^^^7K14>- l J*B (AEROS 
IL9 0G (S*7XDyJHHaK) S^U-^^U 
>S^>51f> (HMDS) TlIUct)0) (BETlfc« 
ffit6 5m 2 /g, pH6. 0> i*M9 5%) 1. 
OffiSrgyjnU ^\>->x;V^*-y— *m*«»3 0m/ 
s e cT6 0fWB»£«3Ufc. t#£nfch^-&T£ 
SBSSgl (t-7a-y>^>XTA ; 0*~a.- 

7f7^IIttS) £J:0«»iftSE2 5 ot:» jffSi@M 

o. 5&\ s#M«ioog/m\ »aiaa«i 

8t:, ^*SS2 Ot^ftTMltS^i^^D, 
S^— Y-2, M-2, C - 2 £*tfco 
[0104] 3 (Y-3, M-3, C-3) <D 

Sit) #UXX5\M8BBA1 0 085, 

WHtM&ftJ L m?fi } J'7aV\s>7v&Xll 00TS.-H 
fflMIItg, imSMOt:, &{ffi3. 5KOHmg 
/g) lffi*5,fctf HUX>4 0 Offi^eWft^v^-ftf 
-(ffl* 4 0 0 m A) tffl^T3 0»IHfi^UT*» • » 

[0 10 5] 

[fci] 
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[0 10 6] #tt££ffl£LT4fi*K<D#BMfc; 
U >K*JUv«?A*^WTS*jS»l 0 0 omz, 

ujw»«*-hu^Aefp*«»tt» o. i 10 
i o oasftTK^^^i/ii— («fft«{tx*aw ic<to 

@#4 0 0 0@eT*#LTV>5*i;:, ±IE»fi»flijS 
*5 0»*iI(TU *fi»Jg*««)}K»S*tt»««* 

3-h:0»X>y^7U >^aSS) ir^O 8 Ottffe 20 
^-M^^bSrfiE^UfciliiEJl^ ±K0)h:J— Y-3 

[0107] (h^— 4 (Y-4, M-4, C-4) <D 
vxy (IDS; B^-^-^T-yZJim 

DS»M (Bfca-^^^ttS) ^r^fflUTfT^ 30 

±- Y-4, M-4, C-4^f#fco 
[0108] (h^--5 (Y-5, M-5, C-5) CD 

£66. 7ffi, i^X^-A'7f$ 1 0ffl5ffl^fc£ 
fcitfTK**^-**— <Z)lHlte&£^3 7 0 0 0 

[0109] (ht-Bk- 1 <omm mn-vTsZ-n 

t-fif 10 0«l:»LT, S*fty'J^A (TS-5 
00 ;+t*^htI) 0. 5 8M3«fctf»*ttvU#B 

?W>^>-^if> (HMDS) TifflSLfct)©) 1. 0 50 
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«Sri$ft]U ^>->x;Ua^-tf-£ffl^jgj£3 Om/s 
ecT?6 0»BI§»ILfc. tt^nfch^- 

^y*X*tt») l:J:0Iiiag2 7 01C, ttflftR 

o. 5g\ i o o g /m 3 , ftaasg 1 

[oiio] (ht-Bk-2^ai) »t»sk am 

fc77Xal:hJl/X>2 1 7ffi£tt&^ g*^^S:P)c 
^fcX^U>4 8 0fiK43ct^7^ U;UKn~y^2 0 

U7-^)18 5. lgKli^^Vjgv^SU-h 
0. lgisitf 2, 4- hMl^>y-fyv7^h2. 
3 8g£*Px., 8 O^P 0 15JiSL,T*^tCSJStt 

&fc<Dm%t5 7. lg|$£i^2 0 OtT^^Mi 
l/:^-#>^7'^iMA - 1 0 0 Sj 2 0SS££7# 

^^Mffl^tieot:, 1 0 0rtm<n$ki*-?M 

[0 111] T-^>^®^tt^J < hUTKT f ^^>if 

sp, 7^'JMb-7'W2 o w^/^i^y V 

ytfTW V^fPX HJ;U3fi8*5<ttf 2. 2'-7 r »/fcfX 
^ V □ - h ij ^ 3 «5SE^ L tl^«*ttM, 
T. K. t-h«^1t-(#SMl|ttl^^ 

6 srtcjn^u COfiST5^fPp1« 
*fSr«»T»»a^fiJS*frofc», JEfc, 7 St^jn 

i'H-2 0 0 0J C7y*— tt» 2gf, -/7>*y^J> 
^SJfTSL 8 3 1 1J 0K2>'U:3->|tW 2 SB*-*? 1 

£ z t» 6 ttfc»»« £x^u - ft »8« • x ^ t; /t- 

3-H (0«X>yX7U >^tt§» tiOtt^ftJft 

-Bk-2Wc. 
[0 112] (h±-Bk-3£J;tf4(E>§J5g) hi— 
Bk-2fc*m£LT2lft«l*#ffl« (PCM- 3 0 ; 
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i$^7V7.n-7-T-2mmJpKffiJ£U ft^JWhT 
7 FSSi (IDS ; H*- i-V^-v^IISttSS!) ~£ 

m®Ltz'&. mtittmm (ds 0*^1-7^^1 

UttSS) *ffl^T»»LTht-Bk-3, 4«rfP 
SUfc. &*5, h^— Bk-3i5«£tf h:*— Bk-4 
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f»¥^eg (D) ©2<g (2D) EU:©^3r*]£i5J:tf 
(D) ©1/3 (D/3) RTCO^WtJ^ 

(SD) &7D-^iMSI (FP I A- 1 0 0 

o ; MwmmmTifcjz&ft) kjcosj^l.*:. cine© 

[0 114] 
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